ABSTRACT: Objectives were to test the effect of a lowsodium curing solution on processing characteristics of hams from purebred Berkshire pigs that were fed a step-up ractopamine HCl (RAC) feeding program or a negative control diet. Sixty pairs (n = 120) of hams were selected from two blocks of purebred Berkshire pigs (n = 200) that were fed either a control diet or 7.4 mg of ractopamine/ kg of diet for 14 d followed by 10.0 mg of ractopamine/ kg of diet for the last 14 d before slaughter. Three-piece, section-formed hams were cured with a standard (1.98% NaCl; REG) curing solution or a low-sodium with KCl replacement (0.67% NaCl and 1.29% KCl; LOW) curing solution. Pigs fed RAC had 3.18% greater BW, 11.90% greater ADG, and 10.34% greater G:F compared with control pigs. No differences (P ≥ 0.07) were detected for the effect of diet, curing solution, or the interaction between diet and curing solution for ham weights, pump uptake, or cook yield [(cooked weight/green weight) 100]. Break strength (an indication of protein interaction and bind strength; 5.97 vs. 6.99 kg) and protein fat-free values (24.58 vs. 25.98%) were less (P ≤ 0.05) in hams cured with LOW curing solution compared with hams cured with REG curing solution. Lightness (L*) and yellowness (b*) values were greater (P ≤ 0.03), while redness (a*) values were less (P < 0.01) in hams cured with LOW curing solution compared with hams cured with REG curing solution. A trained sensory panel detected less (P = 0.03) flavor intensity in hams cured with LOW curing solution compared with hams cured with REG curing solution. Yet, no differences (P ≥ 0.55) were detected between hams cured with LOW or REG curing solution for saltiness. Overall acceptability of hams cured with LOW curing solution tended to be less (P = 0.09) compared with hams cured with REG curing solution; however, the magnitude of this difference was 0.34 on a 1 to 9 scale. Hams cured with LOW curing solution made hams paler and contain less intense flavor compared with hams cured with REG curing solution, but this was a justifiable way to lower sodium content by 64% units (1.44 vs. 4.04% Na) without detrimental processing or sensory effects.
INTRODUCTION
Branded pork programs continue to grow in popularity among consumers, due to desirable meat quality traits and increased sensory acceptability relative to pork from some high-lean crossbred lines. Purebred Berkshire pork has greater ultimate muscle pH, darker fresh color, and greater water-holding capabilities (reduced drip loss and cook loss), which may partially be explained by a greater proportion of type I muscle fibers compared with other breeds (Ryu et al., 2008; Lee et al., 2012) . However, purebred Berkshire pigs have limited value in the commercial swine industry because of poorer growth performance when compared with highlean crossbred genetics used in large-scale commercial pig production (McMullen, 2006) . Even so, Berkshires are an attractive alternative for producers interested in raising pigs for premium branded programs.
Ractopamine HCl (RAC) increases live performance (Apple et al., 2007) and carcass cutability of finisher pigs (Bohrer et al., 2013) , but does not negatively influence processing characteristics of further processed products (Scramlin et al., 2008; Boler et al., 2011; Tavárez et al., 2012) . Stoller et al. (2003) reported RAC increased the rate of weight gain in purebred Berkshire pigs to a degree comparable with high-lean crossbred genetics. Thus, feeding RAC to Berkshire pigs may compensate, at least to some degree, for poorer growth performance often observed in Berkshire pigs and may increase profitability of producers raising purebred Berkshires for branded pork programs.
At the same time, because of the inherent waterholding ability of Berkshire pork, it may be possible to produce low-sodium products that are attractive to a growing segment of health-conscious consumers. Sodium intake of consumers often exceeds the U.S. Department of Health and Human Services (2010) nutritional recommendations of 2300 mg/d. Excessive sodium intake has been linked to hypertension and an increase in chronic diseases (Centers for Disease Control, 2012) . However, NaCl, commonly referred to as table salt, in the curing solution of further processed meat products has many functional properties. Salt swells and solubilizes myofibrillar proteins, enabling protein, fat, and water binding (Hamm, 1960) . The increase in waterholding capacity improves product texture and reduces cook loss, thus increasing tenderness and juiciness of the product (Desmond, 2006 ). An approach to lowering sodium in processed meat products is to use a replacement for NaCl. Potassium chloride is a viable substitute for NaCl, but it may change flavor, tenderness, and juiciness of processed meat products, affecting consumer acceptability (Ruusunen and Puolanne, 2005) .
Thus, the rationale of the study was to use RAC to improve the growth performance of purebred Berkshire pigs, which are often used in branded pork programs, and then to take advantage of the inherent water-holding ability of Berkshires to produce a lower-sodium product that may appeal to health-conscious consumers. The objectives of the study were to test the effectiveness of RAC to improve efficiency in purebred Berkshire pigs and to use those pigs as the raw material to test processing characteristics of hams cured with low-sodium curing solution.
MATERIAL AND METHODS
The protocol for pig care during the live phase portion of the experiment was reviewed and approved by The Ohio State University Institutional Animal Care and Use Committee (Columbus, OH).
Animals and Housing
Two hundred purebred Berkshire pigs (118 barrows and 82 gilts) with an average initial body weight of 68.94 kg were stratified over two blocks and housed in mixed-sex pens. Each block consisted of four replicates with six barrows and four gilts and one replicate with five barrows and five gilts. Pigs were raised at the Ohio State University Western Agriculture Research Station (South Charleston, OH). The overall pen size was 16.25 m 2 (including 3.9 m 2 of slatted floor area), so each pig was provided approximately 1.63 m 2 of floor space. Each pen had a double-nipple water drinker and a four-hole, single-sided box feeder that provided a total of 122 cm of linear feeder space (12.2 cm/pig). Pigs were housed in a curtain-sided, naturally ventilated barn and were provided ad libitum access to feed and water throughout the finishing trial. Pigs were allotted by body weight and provided a 14-d allocation period before the start of the treatment diets. Pigs were finished with two different feeding strategies: a step-up ractopamine diet (17.1% crude protein, 1.04% total lysine; as-fed basis) with 7.4 mg/kg RAC inclusion for 14 d followed by 10 mg/ kg RAC inclusion for the last 14 d before slaughter, or a non-RAC control diet (13.1% crude protein, 0.76% lysine; as-fed basis; Table 1 ). Pigs were weighed and scanned for real-time ultrasonic images (Aloka 500V SSD, 3.5 MHz 12.5-cm long linear array transducer; Corometrics Medical Systems Inc., Wallingford, CT) for 10th rib fat thickness and LM area on d 0, 7, 14, 21, and 28 of the finishing period. These measurements were used to calculate live predicted percent lean (Burson and Berg, 2001) Feeders were weighed on d 0, 7, 14, 21, and 28 to calculate feed disappearance for each pen. At the end of the feeding period (d 28), two barrows and one gilt were randomly selected from each pen (n = 60) and transported to The Ohio State University Meat Science Laboratory in Columbus, OH for humane slaughter using electrical immobilization and exsanguination. Pigs were kept in lairage overnight with free access to water but no access to feed.
Loin Quality Measurements
The right side loin primal was fabricated into a North American Meat Processors Association (NAMP) #414 Canadian back loin and used for determination of subjective and objective fresh muscle quality parameters. Data for fresh loin quality were collected by trained Ohio State University personnel. Loins were cut at the area of the 10th rib location (posterior to the m. spinalis dorsi). Loins were allowed at least 15 min to bloom before evaluation. Visual color scores (1, pale pinkish gray to white; 2, grayish pink; 3, reddish pink; 4, dark reddish pink; 5, purplish red; 6, dark purplish red; National Pork Producers Council, 1999), marbling (1 through 10 corresponding to intramuscular lipid content, National Pork Producers Council, 1999), and firmness (1 = soft, cut surface distorts easily, 2 = firm, cut surface tends to hold shape, 3 = very firm, cut surface were very smooth with no distortion of shape; National Pork Producers Council, 1999) were assessed and recorded in whole numbers. Objective CIE color values for lightness (L*), redness (a*), and yellowness (b*) were attained using a Minolta CR-400 with D65 light source and a 0° observer with a 50mm aperture (Minolta Chroma Meter CR-400 colorimeter; Minolta Corp., Osaka, Japan). Ultimate pH was obtained by inserting a portable pH meter into the longissumus dorsi at the 10th rib location (accumet AP60 Series Portable pH Meter; Thermo Fisher Scientific Inc., Singapore). A 1.27 cm-thick loin chop was cut at approximately the 10th rib location for use in a waterholding-capacity drip-loss test. The chops were weighed, suspended in a plastic bag (Ziploc, S.C. Johnson & Son Inc., Racine, WI) by a fishhook and placed in a refrigerator unit at 4°C for 24 h, then reweighed to determine 24-h drip-loss percentage.
A 2.54 cm thick loin chop was cut at the area of the 10th rib location to determine fat and moisture percentage. The loin was trimmed of all subcutaneous fat and homogenized in a food processor. A 10-g sample was oven-dried at 100°C for at least 24 h to determine moisture percentage. The dried sample was washed multiple times in warm petroleum ether to remove fat using the modified procedure from Novakofski et al. (1989) .
Three 2.54-cm-thick loin chops were cut and stored at 4°C in vacuum packages until 4, 8, or 12 d postmortem. Chops were frozen at -20°C after the appropriate storage time. Chops were later thawed and used for Warner-Bratzler shear force (WBSF) analysis to determine objective tenderness. Twenty-four h before cooking, chops were thawed in a 4°C refrigerating unit. Individual chop weight was recorded before and after cooking to evaluate cook loss. A thermocoupler (Digi-sense, K-type probe, Omega Engineering Inc., Stamford, CT) was placed in the center of each chop and chops were cooked using a clam-style cooker (George Forman Grill, Spectrum Brands Inc., Madison, WI) preheated to 191°C. Chops were removed from the grill upon reaching an internal temperature of 71°C and cooled to room temperature. Four 1.25-cmdiameter cores were taken from each chop parallel to the longitudinal orientation of the muscle fibers. Peak shear force was measured using a Texture Analyzer Plus (Model TA.XTPlus, Texture Technologies Corp., Hamilton, MA) with an attached WBSF blade and a machine cross head speed of 3.3 mm/s. Maximum force was recorded for each core, and the average of the four cores was reported.
Ham Processing
Previous work indicated no impact on the fresh muscle quality of ham muscles from pigs fed RAC (Boler et al., 2011) ; therefore, no fresh meat quality information was collected on the fresh hams in this study. One ham (n = 60) from each pig was randomly assigned to be cured with a standard curing solution (1.98% NaCl; REG) curing solution, and the other ham (n = 60) was assigned to be cured with a low-sodium curing solution (0.67% NaCl, 1.29% KCl; LOW). Curing solutions differed in salt content but had equal percentages of water, sugar, sodium phosphates, sodium nitrite, and sodium erythorbate. The target level of sodium in hams cured with LOW curing solution was 140 mg of sodium per 100 g of finished product, which would enable them to be labeled as "low sodium." Three-piece boneless hams (NAMP #402G) consisting of the outside (NAMP #402D), inside (NAMP #402F), and knuckle subprimals (originating from the same animal) were placed in a net and weighed as a set for green weight determination. Hams were pumped with the desired curing solution to an initial uptake target of 130% of original green weight using a multineedle injector. Pumped weights were recorded to calculate pump yields, and hams were macerated, tumbled in a vacuum-sealed tumbler for 4 h, and allowed to equilibrate for a minimum of 12 h. An equilibrium weight was collected, and hams were stuffed into a curing net (Jif-Pak, Vista, CA) with the knuckle toward the factory-clipped end of the netting and the inside portion of the ham placed on top of the outside portion of the ham to maintain anatomical orientation in the same manner as described by Boler et al. (2011) . All hams within a block were smoked and cooked in a single batch to eliminate variation in thermal processing yields due to smokehouse variation. Hams were allowed to cool for at least 48 h after being thermally processed by proprietary protocols.
Cured Ham Characteristics
Hams were sliced at a standardized location threefourths the distance from the factory-clipped end (the end with the inside and outside portion of the ham) and evaluated for objective color. Samples were collected for proximate composition (moisture, fat, protein, and sodium), break strength testing, and sensory testing. Break strength was performed with TA.XTPlus22 software (Texture Technologies Corp., Hamilton, MA) using a platform set a standardized width of 4 cm. The bar was descended to break a 10-cm-long, 2.54-cm-thick ham slice perpendicular to the inside-outside binding portion of the slice. A 10-g sample was oven-dried at 100°C for at least 24 h to determine moisture percentage. The dried sample was washed multiple times in warm petroleum ether to remove fat using the modified procedure from Novakofski et al. (1989) . Protein concentrations were measured by determining N content using the combustion method (Association of Official Analytical Chemists, 2000; model TruMac, method 990.03, LECO Corp., St. Joseph, MI) using EDTA as a standard. Protein fat-free (PFF) values were calculated with the following equation: PPF = Percent of meat protein 1 00 100 percent of fat
Sodium analysis was conducted using inductively coupled plasma interfaced with a mass spectrometer (AOAC 975.03; dry ash version).
Sensory Testing
A 2.54-cm-thick slice was cut from the center of each section-formed ham and frozen at -20°C and then shipped to Cargill meats sensory center in Wichita, KS, for trained sensory testing. Ten well-lit and environmentally controlled, individual panelist booths were used in the panel. Trained panelists (n = 93) were presented with samples and were instructed to cleanse their palate with unsalted crackers and water before and in between samples. Samples were presented at the same time for comparison. Panelists were presented with three samples concurrently corresponding to a reference sample (control), a LOW curing solution ham, and a REG curing solution ham. Each sample was coded with a threedigit number. Tasting order was randomized throughout the panel. A 1-to-9 hedonic scale (Peryam and Pilgrim, 1957) was used to evaluate flavor, saltiness, and overall product acceptability (1, dislike extremely; 2, dislike very much; 3, dislike moderately; 4, dislike slightly; 5, neither like nor dislike; 6, like slightly; 7, like moderately; 8, like very much; and 9, like extremely).
Statistical Analysis
Live performance and loin quality data were analyzed with the MIXED procedure (SAS Inst. Inc., Cary, NC) as a randomized complete block design with the fixed effect of diet and the random effect of replication nested within block. The pen served as the experimental unit. Ultrasonic carcass measurements were analyzed using the MIXED procedure as repeated measures over time with fixed effects of diet, day, and their interaction. The effect of replication nested within block served as the random variable. An unstructured covariance structure was used based on Akaike Information Criterion (2007). Statistical differences were detected using the slice option. Processed ham data were analyzed as a 2 2 factorial in a split plot design. The whole plot of diet was tested with the interaction of block and diet. The split plot was curing solution (LOW or REG), and the three-way interaction of block, diet, and curing solution served as the error term. Ham served as the experimental unit for the processing phase of the study because treatment (sodium content in the curing solution) was applied to the individual ham rather than pens of pigs. A similar approach has been used previously (Boler et al., 2011; Tavárez et al., 2012) . Normality of the residuals was tested in the UNIVARIATE procedure (SAS Inst. Inc.) with normal probability plots. Product flavor intensity, saltiness, and overall acceptability were analyzed with the GLIMMIX procedure (SAS Inst. Inc.) with the appropriate covariance structure. Statistical differences were considered significant at P ≤ 0.05 and tendencies at 0.05 < P ≤ 0.10.
RESULTS AND DISCUSSION

Growth Performance
Results for growth performance are presented in Table 2 . Blocking criteria were met, and there were no differences (P = 0.91) in BW at the time of allocation (14 d before initiation of treatment diets) or on d 0 (P = 0.14) of the trial between pigs fed RAC and not fed RAC. The average daily gain (ADG) from d 0 to 7 was 0.18 kg/d greater (P < 0.01) in pigs fed RAC compared with pigs fed control. The magnitude of this difference can be explained by pigs fed RAC being 22.6% more efficient compared with pigs fed control. This was the only 7-d increment where pigs fed RAC had greater (P < 0.10) performance indicators than pigs fed control, but over the duration of the entire feeding period pigs fed RAC grew faster (P < 0.01) and were more feed-efficient (P < 0.01) compared with pigs fed control. The average daily feed intake was not different (P ≥ 0.28) between pigs fed RAC and control at any time during the finishing period. The difference in BW between pigs fed RAC and control increased in magnitude during the entire 28-d feeding program. Body weight was 1.84 kg greater (P < 0.01) on d 7, 2.43 kg greater (P < 0.01) on d 14, 2.98 kg greater (P < 0.01) on d 21, and 3.29 kg greater (P < 0.01) at the end of the finishing period (d 28) in pigs fed RAC compared with pigs fed control. The ADG from d 0 to 28 was 0.10 kg/d greater (P < 0.01), and G:F was 0.03 units greater (P < 0.01) in pigs fed RAC compared with pigs fed control. Body weight over the feeding period was improved by 3.18% units, ADG over the feeding period was improved by 11.90% units, and G:F over the feeding period was improved by 10.34% units in pigs fed RAC compared with pigs fed control. These results coincide with Apple et al. (2007) , who reported via meta-analysis ADG was 0.09 kg/d greater and G:F was 0.04 units greater in pigs fed 10 mg/kg RAC compared with control pigs. Overall, the effect of RAC on growth performance and feed efficiency in purebred Berkshire pigs was similar to historical data that evaluated the same traits in high-lean crossbred pigs.
Real-time Ultrasonic Measurements
Real-time ultrasonic measurements for 10th rib LM area (Fig. 1) were not different between pigs fed RAC and pigs fed control at allocation (P = 0.49), on d 0 (P = 0.14), or on d 7 (P = 0.20). Longissimus muscle area was 1.65 cm 2 greater (P < 0.01) on d 14, 2.30 cm2 greater (P = 0.02) on d 21, and 2.49 cm 2 greater (P = 0.05) on d 28 in pigs fed RAC compared with pigs fed control. Real-time ultrasonic measurements for 10th rib fat thickness (Fig. 2) were not different between pigs fed RAC and pigs fed control at allocation (P = 0.13), on d 0 (P = 0.28), on d 7 (P = 0.22), on d 14 (P = 0.27), on d 21 (P = 0.16), or on d 28 (P = 0.15). Although not significant (P = 0.15), the magnitude of difference in 10th rib fat thickness on d 28 between pigs fed RAC (1.92 cm) and pigs fed control (2.05 cm) was 0.13 cm. Predicted percent lean (Fig. 3) was not different between pigs fed RAC and pigs fed control at allocation (P = 0.99), on d 0 (P = 0.11), or on d 7 (P = 0.28). Predicted percent lean was 0.90% units greater (P = 0.02) on d 14, 1.20% units greater (P < 0.01) on d 21, and 1.31% units greater (P = 0.01) on d 28. These results concur with Apple et al. (2007) , who reported via meta-analysis that LM area was 3.50 cm2 greater, 10th rib fat thickness was 0.14 cm less, and predicted percent lean was 1.30% units greater in pigs fed 10 mg/kg RAC compared with pigs fed control. Overall, the effect of RAC on 10th rib LM area, 10th rib fat thickness, and predicted percent lean in purebred Berkshire pigs was similar to historical data that evaluated the same traits in high-lean crossbred pigs.
Fresh Pork Quality
Results for fresh pork quality are presented in Table 3 . There were no differences (P ≥ 0.11) in fresh pork quality between RAC and control pigs. Similarly, previous literature has reported RAC had minimal effects on meat quality (Apple et al., 2007; Rincker et al., 2009 ).
Cured Ham Characteristics
Results for cured ham characteristics are presented in Table 4 . Green weights (inside + outside + knuckle) tended to be 5.22% heavier (P = 0.07) in pigs fed RAC (4.63 kg) compared with pigs fed control (4.40 kg). Bohrer et al. (2013) reported boneless ham (inside, outside, and knuckle) weight was 8.05% greater in pigs fed RAC (5.77 kg) compared with pigs fed control (5.34 kg), although pigs used for that study were larger than pigs in the current study. Hams from RAC pigs tended (0.05 < P ≤ 0.10) to be heavier than hams from control pigs throughout processing. Pump uptake, cook yield, cured color (a*, b*, and L*), and proximate composition were not different (P ≥ 0.17) between pigs fed RAC and control. No differences (P ≥ 0.25) were reported in cured ham proximate composition of pigs fed RAC and pigs fed control. This was dissimilar to the findings of Boler et al. (2011) , who reported less fat percentage (P < 0.01) and greater protein percentage (P = 0.04) in cured hams from pigs fed RAC compared with pigs fed control.
The lack of differences between curing solution ham weights were expected, as ham curing solution treatments were randomly assigned to one ham from each pig. So assuming bilateral symmetry, ham weights should have been similar. Pump uptake and cook yield were not different (P ≥ 0.16) between hams cured with LOW curing solution and REG curing solution. Sodium chloride functions in curing solutions to increase hydration of proteins, thus enhancing the binding of proteins to other proteins and to fat (Doyle and Glass, 2010) . Break strength is a way to assess protein interaction and the bind of meat proteins, a characteristic with known implications on product texture. Less break force strength indicates a less stable bind. Break force strength was 14.6% less (P = 0.05) in hams cured with LOW curing solution (5.97 kg) compared with hams cured with REG curing solution (6.99 kg). Strength of ionic bonds is influenced by charge and size of the ions: The smaller the ion and the greater the charge, the stronger the ionic bond (Pauling, 1960) . The atomic weight of NaCl is 58.44 g/ mol, and the atomic weight of KCl is 74.55 g/mol; thus the ionic strength of KCl is 22% less than NaCl at a 100% replacement. However, when using a 66.7% KCl and 33.3% NaCl replacement, the ionic strength of the replacement would be 16% less than NaCl. Hams cured with LOW curing solution were lighter (P = 0.03), less red (P < 0.01), and more yellow (P < 0.01) than hams cured with REG curing solution. Similarly, Tobin et al. (2013) concluded a reduction in NaCl resulted in paler color when producing sausage. In contrast, Froehlich et al. (1983) reported no effect of salt inclusion/removal on objective color of hams, but accredited cured color differences to nitrite inclusion level. The differences in objective color values may not be attributed to sodium content but rather to the amount of chloride, as KCl contains less chloride (47.56 mass percent) than NaCl (60.66 mass percent), and the decrease of chloride may be slowing the curing reaction, thus altering the cured color (Sebranek and Fox, 1985) . Jeremiah et al. (1996) conducted chemical analysis on hams and suggested color concentration was directly proportional to chloride content.
Moisture and fat percentages were not different (P ≥ 0.56) between hams cured with LOW curing solution or REG curing solution. Protein percentage was 0.79% units less (P = 0.01) in hams cured with LOW curing solution compared with hams cured with REG curing solution. Calculated PFF was 1.4% units less (P < 0.01) in hams cured with LOW curing solution compared with hams cured with REG curing solution. Despite the difference in protein content and calculated PFF, both hams cured with REG and LOW curing solution meet the minimum PFF value (20.5%) to be labeled as "ham." Sodium content on a wet basis was 2.60% units less (P < 0.01) in hams cured with LOW curing solution (1.44% Na, wet basis) compared with hams cured with REG curing solution (4.04% Na, wet basis). Thus, sodium content of hams cured with LOW curing solution (144 ± 0.12 mg/100-g sample) was lowered by 64% and met the labeling requirements of "low sodium."
Tendencies of an interaction between diet and curing solution were observed for L* values (P = 0.09) and a* values (P = 0.06). Control hams cured with REG curing solution (L* = 62.87; a* = 16.79) had fewer (P < 0.05) L* values and more (P < 0.05) a* values when compared with control hams cured with LOW curing solution (L* = 64.84; a* = 15.66), RAC hams cured with REG curing solution (L* = 64.40; a* = 16.14), and RAC hams cured with LOW curing solution (L* = 64.69; a* = 15.87). Boler et al. (2011) reported fewer (P < 0.05) a* values in every fresh ham muscle evaluated in the study except the semimembranosus of pigs fed RAC compared with pigs fed control. Furthermore, Boler et al. (2011) reported cured ham color of pigs fed RAC were lighter (P < 0.01) and less red (P = 0.03) than pigs fed control. Therefore, the interactions between diet and curing solution were not unexpected. Hams from pigs fed RAC and control were similar; yet, cured color was paler and PFF value was lower in hams cured with LOW curing solution compared with hams cured with REG curing solution.
Sensory Testing
Results for sensory testing are presented in Table 5 . Trained panelists detected less (P = 0.03) flavor intensity in hams cured with LOW curing solution (6.14) when compared with hams cured with REG curing solution (6.60); however, both values were in the same numerical sensory category of "like slightly." Despite slightly less flavor intensity, no differences (P ≥ 0.55) were detected for saltiness in hams cured with LOW curing solution and REG curing solution. Overall acceptability tended to be less (P = 0.09) in hams cured with LOW curing solution (6.36) compared with hams cured with REG curing solution (6.02). This may be attributed to differences observed in cured color and binding strength. Yet, the magnitude of this difference was only 0.34 on a 1-to-9 scale, and both values were in the same numerical sensory category of "like slightly." Keeton (1984) reported dry cured hams cured with KCl replacement at levels 67% had greater bitterness than hams cured with KCl replacement at levels of 33% and when KCl was not used. Jeremiah et al. (1996) reported salt taste was positively related to the chemical component Na and negatively related to the chemical component K. Overall, a trained sensory panelist assessed saltiness, flavor intensity, and overall acceptability of hams cured with LOW and REG curing solution to scores within the same category (like slightly) on a 1-to-9 hedonic scale. Thus, only minor sensory attributes were detected between hams cured with LOW and REG curing solution.
Implications
Ractopamine improved growth rate and efficiency of purebred Berkshire pigs potentially used in branded pork programs. Potassium chloride was an acceptable partial substitute for sodium chloride when producing section-formed hams. Therefore, producers raising Berkshire pigs for branded pork programs may use RAC in their feeding programs without detrimentally affecting raw material quality. Processors using RAC-fed pork as raw materials for low-sodium ham products can produce hams with equal acceptability ratings as products made with historical sodium inclusion levels. 2 LOW, curing solution contained 0.67% NaCl and 1.29% KCl.
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3 A trained sensory panel used a scoring system using whole numbers: 1, dislike extremely; 2, dislike very much; 3, dislike moderately; 4, dislike slightly; 5, neither like nor dislike; 6, like slightly; 7, like moderately; 8, like very much; and 9, like extremely. 2 LOW, curing solution contained 0.67% NaCl and 1.29% KCl.
3 Cook yield = (cooked weight/green weight) 100.
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5 PFF (protein fat-free) = [% protein/(100 -% fat)] 100.
